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This review deals with mechanistic aspects of pulsed laser-induced fabrication of noble metal 
nanoparticles.  This fabrication method is developed over the past two decades and has attracted much 
attention of researchers in various fields including laser chemistry, materials chemistry and 
nanobiotechnology.  Highlights of this review are advantages and disadvantages inherent to the 
fabrication method involving complex processes such as vapor bubble generation under high-intensity 
laser irradiation of microscopic metal surfaces, leading to nanoparticle formation.
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Fig. 1  Left: sketch of laser ablation in liquid.  Right: 
sketch of species involved in cavitation bubble 
during  expansion.
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Fig. 2  TEM photographs and the corresponding size dis-
tributions of Au NPs after irradiation with 400 nm 
femtosecond laser pulses at different laser ﬂuences.  
Repetition rate: (a), (b) 100 Hz, (c) 1 kHz.
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Fig. 3  SEM images of single Au NPs at air/glass inter-
face.  Images were captured after illumination for 
10 ms, and 5 s with a 488-nm CW laser, all under 
the same excitation conditions.  Scale bars: 
100 nm.
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Fig. 4  TEM photographs of Au NPs at 100 MPa after ir-
radiation with 532-nm nanosecond laser pulse at 
various laser ﬂuences: (a) 43.1, (b) 60.2, (c) 90.2, 
(d) 106.5 mJ cm?2.
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Fig. 5  Schematic of photothermal size reduction as a 
function of particle temperature, TL.
Fig. 6  Bubble dynamics under 355 nm irradiation (15 ps, 
5 mJ cm?2).
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Fig. 7 Relations between diameter and bubble threshold.
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Fig. 8 Two models proposed for bubble formation.
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